




























































る次の　M. pectoralis major (pars claviculans, pars sternocostahs, pars abdominalis),
M. deltoideus(pars clavicularis, pars acromiahs, pars spmata), M. triceps brachii (caput
laterale, caput longum), M. biceps brachii (caput breve, caput longum), M. seratus




あげた姿勢　pose.Bの負荷量の変化を示す代表例は, Fig- 4に示されている。 (図の中で,
姿勢の下のA,B,CのうちA,Cは,肘関節伸展時, Bは屈曲時を示す。)腕にかかる負荷
量,すなわち,Vertical component Hは　Elbow angle　の変化と照合すると肘関節伸展
時よりも屈曲時において大きくなる。 2秒に1回のテンポの場合　pose.Aでは,体責の




























Fig4. 負荷量の記録(pose A, B)
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負荷畳の記録(pose C, D)Fig. 5
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Mean Body Weight 64. 8kg Legend: V. E.-- vertical component on extension,
V. F.……vertical component on flexion,
W.……body weight
































5.筋電図の変化　pose. Aおよび　pose. Kの筋電図の代表例は, Fig.7・8に示されて
いる。 Kのように姿勢を変化させた場合にも中川2)が指摘しているように,肘,肩関節の
主動筋M. triceps brachii, M. pectoralis major pars clavicularis, M. deltoideus pars
でIavicularisの筋作用機序には,殆んど差は認められないO　しかし,これらの個々の筋に
対する放電量には増減が認められ,一般に上肢と躯幹のなす角度の大きい姿勢において


























































ideusの放電量が増加し, M. pectoralis majorの放電量が減少する。高木10)の基本動作
の筋電図からもわかるように,上腕の挙上にM. deltoideus pars clavicularis, pars aero-
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Kinesiological Study of Push-Ups
Akira Tsujino, Yukihiro Goto and Hirosi Tokuyama
(Department of Physical Education)
The aim of this study is to obtain detailed informations on the load acting to the arms
and feet in the exercise of push-ups varied according to poses and tempos.
The registration of the amount of load was made with the aid of "Kick board" arrange-
ment (common strain gauge was employed), while the exercise was classified into eleven
diverse divisions by the kind of pose and then into three divisions for each by the tempo
of the motion.
The relationship between the movement of the center of gravity within the body and
the change of the amount of load in each case was also examined with the aid of 16mm
cine-film.
For the further examination of the amount of load in detail, some special regards were
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also paid to the electromyographical approach to the subject.
The results obtained will be summarized as follows.
1) Generally, in case of the exercise taken once per two seconds, the amount of load on
arms in elbow flexion (71,0-88.4% of the body weight) is larger than that in elbow
extension (34.7-72.2<
2) To yield the increase of the amount of load in the exercise of the same horizontal
level, it is necessary to make the position of hands nearer to the center of gravity within
the body (see pose E).
3) In case of the exercise in slow tempo (once per five seconds)with legs raised and toes
arrested, the amount of load on arms increases in elbow extension, but decreases in
elbow flexion,
4) The quickening of tempo (once per one second), in each of the exercise in a fixed pose
yields the increase of the amount of load on arms in elbow flexion, while the decrease
found in elbow extension and the enduring load on muscles cannot be long main、
tamed.
5) In case of al adult man it is commonly in the exercise in pose E, taken once per five
seconds and in poses A, B, C, E, I, J and K, taken once per two seconds that the
maximal load in elbow flexion turns out to be more than two-thirds of the maximal
isometric muscular strength.
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